Evidence on long-term trends in physical activity is limited. We report that resting pulse rates -a proxy indicator of physical activity and fitness -increased among young adults attending Glasgow University between 1948 and 1968.
Introduction
The epidemic of obesity has focussed attention on changes in energy intake and energy expenditure, but no consensus has been reached regarding their relative contribution. 1 Evidence on long-term trends in physical activity is limited and contradictory, particularly when overall physical activity -combining leisure-time and occupational activity -is considered.
Resting pulse rate is inversely associated with amount of physical activity 2 and thus long-term trends in pulse rate can provide evidence of changes in physical activity otherwise difficult to obtain. We have therefore examined this issue in the Glasgow Alumni Study.
Methods and results
Students attending Glasgow University between 1948 and 1968 were invited to participate in a health survey consisting of a questionnaire and clinical examination. 3 The 15 322 students who participated in these examinations represents almost 50 percent of the Glasgow student intake over this period. The gender and faculty distribution of the participants is similar to that of the entire student population, with a slight excess of medical students in the participating group. The excess of medical students is because while the examinations were voluntary for other students, for medical students they were, for a time, compulsory, since medical students had to have chest x-rays for tuberculosis. Data collected by physicians included socio-demographic details, health behaviours, and medical history. Height, weight, blood pressure and resting pulse rate were also recorded. A total of 15 322 students participated (11 756 men and 3566 women). We excluded 2 with date of birth missing, 1640 who were older than 25 at the time of examination and 414 for whom pulse rate was not known. Extreme values of pulse rate, 4165 and o45 (n ¼ 13), were also excluded as they might reflect data recording errors.
We assessed trends in pulse rate with linear regression analysis with year of birth as a continuous variable. The mean pulse rate was also estimated with year of birth categorized in 6 groups and continuous variables centred at their mean values. Fully adjusted models included age, height, body mass index (BMI), smoking, and father's social class, with the addition of age at menarche in women, measured at University.
The table presents pulse rate by year of birth group (Table 1) . A clear increase is seen, and the results are little influenced by adjustment for potential confounders. For each successive birth year the change in resting pulse rate in fully adjusted models was 0.17 (95% confidence interval (CI) 0.14-0.21) for men and 0.08 (95% CI 0.03-0.13) for women.
Discussion
Resting pulse rate increased across successive birth cohorts for those born in the early decades of the twentieth century to those born around the middle of the century. Given the association of resting pulse rate and physical activity 2,4,5 this provides evidence that physical activity levels and fitness were already declining for young adults many decades ago. There is limited other evidence on long-term trends in physical activity. In 1970 Edholm concluded that there was no strong evidence at that time of declining physical activity. 6 Other studies show no strong evidence that recommendations regarding increasing physical activity have had any major effect. 7 A study of University students in Belfast did not have continuous data across the same period as our study and suggests an increase in pulse rate from the mid 1980s (i.e. among birth cohorts from the early 1960s onwards), but declined before then. 8 Clearly further data sources are required to obtain reliable evidence on the important issue of whether physical activity levels have declined.
Despite popular opinion that increases in body mass index and obesity are a relatively recent phenomenon, evidence suggests that these increases occurred at a relatively constant rate across the twentieth century. 9, 10 Our data suggest that long-term declines in physical activity and fitness could contribute to this phenomenon.
